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467. 


EXPRESSIONS FOR PLANA’S e, y IN TERMS OF THE ELLIPTIC e, y 


[From the Monthly Notices of the Royal Astronomical Society, vol. XXV. SE Ea 
pp. 265—271.] 


THE coefficient of sin cnt in Plana’s expression for the true longitude v (see 
Plana, t. I. p. 574), putting therein H’ =¢ =e’, that is, neglecting the terms which 
depend on the variation of the solar excentricity, is 

= e ( 24gm- g m- S852 migi m — RE m") 
+e (— 4 —17 m — 3495 m — 4985897 mt) 
+ ( get Gite m’) 
+e (8H na 
+e? (— $ — $8 m+ 181 m + 22857 m4) 
+e ( R- lia + 18922 m?) 
+ ey? (— +88) 
tey (— § + 438m + fots m) 
+ ey (1380) 
+ ey" (— fe) 
+e ((— 48 + 3 =)— 9m + (— SG + ABP =) — gt m 
+ (= 254 A88 — HAF =) — 283880 mt) 
+e ((—198f1— ap =) — 29651 m) 
tee ( (AM — $88 =) + 295° m) 
ees ( ( $f —2928=)— 1648 m) 
+ebt (— 48) m?) 


+ ecb! (— 48 ). PRI 
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Taking this to the fifth order only, and comparing it with the coefficient in the 
elliptic theory, we have 


Plana. Elliptic. 
= e ( 2— im—im- m) = e( 2) 
+e (= $- 1m) +e(— }) 
+e ( $) +e( dy) 
to (- $- 
+ e%y?( 38) 
+ey' (- 8) 


+ ee”? (— 9m’). 
The coefficient of sin gnt in Plana’s expression for the latitude (see t. 1. p. 704) is 
= y ( 1 4+ Ai m+ 245 m — $2495 m’) 
ye (1 = ia we) 
+ye( + 245m) 
+P (— È trem? + em) 
+e go— isim) 
a., 
+ ye( 3m? — 448m’), 


But according to the calculation of Prof. Adams (quoted by M. Delaunay, 
Comptes Rendus, t. LIV. (1862), this should be 


= y C Liam hy mt BRE mt AARE mt) 
+ ye (— 1 — igh mt — 38 me) 
+e ie HE m) 


a) hes 
+y” § m?— Hm + 3534 m). 
Adopting this as the true expression according to Plana’s theory, taking it to the 
fifth order only, and comparing with the elliptic value of the same coefficient, we have 


Plana. Elliptic. 

y ( 1+ &% m-yghm) = yE] 
+ ye? (— 1 — it m?) +e (- 1) 
+e ( #) +ye( gd) 
+7 (— § + zh w) EENE P) 
+7e( 3) +e 4) 
+y ( 4 KA W. 


+rye?( 3 n?) 
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We have thus two equations for the determination of Plana’s e, y in terms of 
the elliptic e, y. And the solution of these equations give 


Elliptic. 
e (Plana)= e ( 1— 3% m?+ 75, m?+ $242 mi) 
+e ( pre) 
+Ye( 44g m’) 
+e (— 8) 
+ye( 4) 
+ee( 3m’), 
y(Plana)= y (1— 38 m?+ 31,5 m’) 
+ ye? ( $27 m?) 
+e ( — de) 
+y ( — gn’) 
EPEC 0 
ae ai coe 


+ye( — g m). 


I annex the verification of these expressions; we have 


Plana. Elliptic. 
e (24+3m—-Bm—S532m)= e (2—3m?+ hm + Yai m 
+ 3m —- 2 m 
— Fh mt — 9952 m’) 
+e ( 388m) 
+ ey ($+ 33 m 
+ 2 m?) 
+ ey (— 4) 
+ey7 ( 4) 
+ ee (9m?), 
e (—}-17m’) = ë (-44+4%™ 
— 17 m?) 
: + ey? (— h) 
e (h) = e ( dy) 
ef (- $- ggm) e (- 4- $9 mt 
+ § m’) 
+e (— 4) 
TE = ep #) 
ey (— 3) = ey(- 38 
ee? (— 9m?) = ee? (— 9m’), 
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whence, adding, we have the first equation. 


And, moreover, 


y (+ fis m — sty m) = 9 ( LS fhm phy ka 
+ fs mM — sty m') 
+ ye ( 325 m?) 
hlel gy) 
Hy ( aie m) 
+ PE (3%) 
+7 (8) 
+ye?( — 2 m’), 
yet (— 1 ygt m’) = yë (1+ § m 
— sg m?) 
tore. ep 
ye (zs) = ye (f), 
P (— itn) = of (- §+ em) 
yve( 38) = fe $) 
eA a =" ( 3) 
ye? ( $ m’) = e*( 3 m), 


whence, adding, we have the second equation. 


It may be noticed that, taking the foregoing expressions only as far as the third 
order, we have 


Plana. Elliptic. 
e = e(l+i7- 3m’), 
Y T 7: 


And moreover that, attending only to the terms which are independent of m, 


we have 
ering as a elap er pigana fe) 


Y y (1 — fet + sy ery? g gt). 


which are formule that may be found useful. 
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